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Abstract

Dramatically increasing prevalence rates of bipolar disorder in children and adolescents in the United
States have provoked controversy regarding the boundaries of manic symptoms in child and adolescent
psychiatry. The serious impact of this ongoing debate on the treatment of affected children is reflected in
the concomitant increase in prescription rates for antipsychotic medication.

A key question in the debate is whether this increase in bipolar disorder in children and adolescents is
based on a better detection of early-onset bipolar disorder—which can present differently in children and
adolescents—or whether it is caused by an incorrect assignment of symptoms which overlap with other
widely known disorders.

So far, most findings suggest that the suspected symptoms, in particular chronic, non-episodic irritability
(a mood symptom presenting with easy annoyance, temper tantrums and anger) do not constitute a
developmental presentation of childhood bipolar disorder. Additional research based on prospective,
longitudinal studies is needed to further clarify the developmental trajectories of bipolar disorder and the
diagnostic status of chronic, non-episodic irritability.

Introduction and context
Over the last 20 years, the prevalence of bipolar disorder in
children has risen rapidly in the United States (from
0.42% [n = 25] in 1994 to 6.7% [n = 1003] in 2003 [1,2]),
while the overall incidence of a bipolar diagnosis in
children in Germany and other European countries has
remained low [3–5]. Although recent data suggest more
stable international prevalence rates with a wider range of
variation (0.1% to 6.7% in the United States) [6], the high
prevalence and the concomitantly increasing use of
antipsychotic medication [7] has been a cause for concern
to scientists and clinicians alike. Discussion has arisen as
to whether this increase of bipolar disorder is simply due
to a better detection of early developmental stages of the
disorder, or whether it reflects a completely different
phenomenon, which overlaps with symptom domains of
other psychiatric disorders.

According to longitudinal studies, almost three in four
adults affected by psychiatric disorders had diagnosable
psychiatric syndromes before the age of 18, and almost
half of them before the age of 15 (Dunedin longitudinal
cohort study [8]). Some adult disorders were preceded by
their juvenile counterparts (e.g. in the Dunedin study,
adult anxiety was often preceded by juvenile anxiety), but
in several cases, the nature of childhood psychopathology
differed substantially from that of the adult disorder
(heterotypic development) [9]. Schizophreniform disor-
ders, for example, are preceded by a broad array of juvenile
disorders, including juvenile anxiety and depression as
well as attention deficit hyperactivity disorder (ADHD)
and oppositional defiant disorder (ODD) [8].

In many mental disorders, early onset is often associated
with poor outcome. Perlis et al. reported in a large group of
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adults (n = 1000) that the early-onset of bipolar disorder is
common and associated with greater rates of comorbidity,
more relapses and a greater likelihood of suicide attempts
and violence (Systematic Treatment Enhancement Pro-
gram for Bipolar Disorder [STEP-BD]) [10]. In another
study, delay of treatment was followed by a more severe
illness course [11].

To avoid treatment delay and, in consequence, an
unfavorable outcome, it is of particular importance to
select those children at risk for early-onset bipolar
disorder. On the other hand, over-diagnosing might
lead to incorrect treatment with the risk of long-term side
effects for children, who might have had more benefit
from less invasive treatments.

With regard to bipolar disorder, some scientists have
pointed out that chronic, non-episodic irritability—a
mood symptom presenting with easy annoyance and
temper tantrums [12]—is also a feature of bipolar disorder
in children. Based on this viewpoint, bipolar disorder
should not be uncommon in this age group; it may
include very fast mood swings (as often as two to three
times a day [13]) and a non-episodic course. Furthermore,
there have been claims that mania might be misdiagno-
sed as ADHD in childhood and vice versa, as the two
conditions share features, such as hyperactivity, distract-
ibility, excessive talking and reduced inhibition [14].

Given the importance of a proper diagnosis in child-
hood, it is worth taking a closer look at the background
of this ongoing debate. Therefore, the present article
reviews the latest literature on the discussion on pediatric
bipolar disorder and outlines relevant neurobiological
evidence and treatment implications.

Classical bipolar disorder
According to the Diagnostic and statistical manual of
mental disorders (DSM)-5, a diagnosis of mania requires
distinct episodes of “abnormally elevated, expansive or
irritable mood and abnormally and persistently
increased goal-directed activity or energy”, on seven
consecutive days for mania and 4 days for hypomania,
and three (four if the mood is only irritable) so-called B
symptoms, such as inflated self-esteem, decreased need
for sleep, increased goal-directed or psychomotor activ-
ity, pressured speech, flight of ideas and increased
distractibility. In addition, high-risk behavior, sexual
disinhibition or psychotic symptoms may occur. To
enhance the accuracy of diagnosis, an emphasis on the
changes in activity and energy as well as mood was
included in DSM-5. The diagnosis of bipolarity now
requires, as entry criterion A, not only the presence of an
elated and irritable mood, but also the association of

these symptoms with increased energy/activity (for full
criteria see DSM-5 [15]).

Episodic irritability, lasting 4-7 days and, in most
cases, combined with elation is a core symptom of
childhood bipolar disorder. Still, it is important to
consider the heterogeneity of irritability as a phenomenon
observable in various child psychiatric disorders, such
as ODD, major depression, generalized anxiety, ADHD
and post-traumatic stress disorder. Therefore, non-
episodic irritability has low specificity for bipolar
disorder [16,17]. The American Academy of Child and
Adolescent Psychiatry (AACAP) guidelines on pediatric
bipolar disorder [18] recommend in the first place
focusing on the determination of episodes and,
secondly, ascertaining manic symptoms in the identi-
fied time frame.

Children suffering from classical bipolar disorder are
characterized by poor outcome, frequent family history of
the disorder and high continuity over the lifespan [19].
Prevalence rates of classical bipolar disorder in children
remain stable at a very low level (0.1% in children aged
9-13 years of age [20]; 1.2% in a community study, age-
group 8-19 [21]), but bipolar disorder becomes more
common in adolescents (2.9% [22] to 6.7% [23], age-
group 14-18). Children with bipolar disorder are known
to suffer from several comorbidities, most frequently
ADHD, anxiety disorders, ODD or conduct disorder in
adolescents [17].

Limited but crucial research in high-risk families has
provided valuable information about early develop-
mental stages and precursors of bipolar disorder:
findings from a longitudinal study following the
offspring in high-risk families (n = 216) with one parent
with bipolar disorder suggest that anxiety disorder may
be a reliable antecedent of mood disorders [24].
Additionally, a review of several independent prospec-
tive longitudinal high-risk studies led to the convergent
observation that childhood anxiety and depressive
disorders are typical precursors of a later onset of bipolar
disorder while, contrary to previous assumptions, easy
annoyance, temper tantrums and ADHD symptoms are
not [9].

In conclusion, there are children who meet the classical
bipolar disorder criteria. These children frequently
present with anxiety disorders and depression before
the onset of first manic episodes. Episodic irritability,
combined with further manic symptoms, especially
elation, meeting the time criteria of DSM is a valuable
diagnostic indicator of bipolar disorder, in children as
well as in adults.
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Chronic, non-episodic irritability and short-lived
episodes of mania-like symptoms
While there is a consensus regarding classical cases of
bipolar disorder, there is an ongoing debate about the
diagnostic classification of those children who present
with chronic, non-episodic irritability (that is present at
least half of the day onmost days), but do not fit into any
existing category.

Four options have beendiscussed over the years: (a) chronic
irritability is a developmental presentation of bipolar
disorder; (b) chronically irritable children suffer rather
from severe ADHD, combined with comorbid ODD; (c)
chronic irritability is a completely new diagnostic category
and cannot be subsumed under existing categories; and (d)
so-called “short-lived episodes of mania-like symptoms”,
and not chronic irritability, are a developmental presenta-
tion of bipolar disorder in children.

Is chronic irritability a developmental
presentation of bipolar disorder?
The concept of severe mood dysregulation
In 2003, Leibenluft et al. recommended the distinction
between a “narrow” and “broad” bipolar phenotype in
order to provide a framework for research on chronic
irritability in those children who frequently receive a
bipolar disorder diagnosis [25]. The “narrow” phenotype
of bipolar disorder corresponds to the classical symptom
complex with circumscribed manic episodes meeting the
DSM-IV criteria. The “broad” phenotype was operatio-
nalized as a clinical syndrome called “severe mood
dysregulation” (SMD), and includes the putative symp-
toms for childhood bipolar disorder. Three core features
for SMD were defined as a persistent negative mood,
marked hyper-arousal and, above all, chronic, non-
episodic irritability.

The prevalence of the symptom complex of SMD in
community-based longitudinal studies is in the range of
around 3.3%, but dropped to about 1% when impair-
ment was added (Great Smoky Mountain Study [26]).
Children suffering from SMD and classical bipolar
disorder seem to be equally impaired, as indicated by
the amount of psychiatric medication and the number of
previous psychiatric hospitalizations [27]. Nevertheless,
there may be marked and substantial differences
concerning their continuity into adulthood: there is
accumulating evidence that childhood SMD increases
the risk of depressive disorders [26] and anxiety
disorders, but not the risk of bipolar disorder in early
adulthood [28].

To examine the possible transition to classical mania in
children diagnosed with SMD, Stringaris et al. (2010)

followed a large group of childrenwith either SMD (n = 84)
or narrowly defined bipolar disorder (n =93) over 2.5 years.
Compared to the group with SMD, the frequency of
hypomanic or mixed episodes was 50 times higher in the
classical bipolar disorder group [29]. Furthermore, bipolar
disorder was more common in the families of children
with bipolar disorder than in the families of children with
SMD [30,31].

In summary, the family history and the lifetime course of
children with SMD support the view that SMD differs
substantially from bipolar disorder even though both
groups are impaired in multiple domains.

Neuropsychological data from adolescents with SMD
and bipolar disorder show both similarities and differ-
ences. In a face emotion labeling task, both the SMD and
the bipolar disorder group displayed less accuracy [32]
and less sensitivity [33] in recognizing facial expressions
compared to healthy controls. As irritability can be seen
as increased reactivity to negative emotional stimuli, the
study of frustration-inducing paradigms might be valu-
able. Rich et al. paired a computerized attention task with
electroencephalography (EEG) recordings of event-
related potentials (ERPs) and were able to show
differences between the two groups in terms of executive
attention (with more impairment in the bipolar disorder
group) and in the initial state of attention (with higher
impairment in the SMD group) [34]. Dickstein et al.
found impaired cognitive flexibility in a functional
magnetic resonance imaging (fMRI) reversal learning
task in both a bipolar disorder group and an SMD group
[35]. In a more recent study using a similar paradigm,
results pointed towards a decrease in caudate activation
in bipolar disorder and SMD groups versus healthy
controls, but the SMD group displayed a higher increase
in inferior frontal gyrus activation compared to subjects
with bipolar disorder [36].

In conclusion, recent findings suggest neurophysiologi-
cal and neuropsychological impairments and behavioral
deficits in both bipolar disorder and SMD, whereas the
neural mechanisms of the dysfunction seem to differ
between the groups.

Do chronically irritable children suffer from “severe
ADHD”?
Evidently, there is a considerable symptomatic overlap of
bipolar symptoms, such as distractibility, excessive
talking and reduced social inhibition with other dis-
orders, in particular ADHD [37,38]. On the other hand,
mood dysregulation is frequent in severe ADHD, with
prevalence rates in clinic-based studies between 24 and
50% [39]. The combination of ADHD and mood
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dysregulation is highly persistent throughout the lifespan
and emotional symptoms are a major contributor to
impairment in multiple domains [40]. Although experi-
enced clinicians are aware of the relevance of emotional
symptoms in the clinical course of the disorder, these
symptoms have no longer been captured in our diagnostic
criteria for ADHD since the publication of DSM-III, where
they were among the cardinal symptoms. Instead, a
comorbid depressive or oppositional defiant diagnosis is
frequently assigned.

Children meeting the criteria for SMD are also signifi-
cantly more likely to receive an additional diagnosis,
such as ODD or conduct disorder and ADHD [26]. While
“classical” bipolar disorder can be easily distinguished
from ADHD (as the illness course is episodic, in contrast
to the chronic course of ADHD), the distinction between
SMD and severe ADHD becomes more difficult, in
particular as both groups benefit from medication with
stimulants [41].

Clearly, there is a group of severely impaired, chronically
irritable children whose symptoms overlap with bipolar
disorder and ADHD, but who do not meet the criteria for
either diagnosis according to the present nosology. Do
these children suffer from a potentially new disorder?

Is chronic irritability a new diagnostic category?
This issue was explicitly addressed in May 2013 when a
new diagnostic category “disruptive mood dysregulation
disorder” (DMDD) was introduced in DSM-5. DMDD is
almost completely based on the criteria for SMD and
includes apersistently irritablemood for at least 12months
as well as severe recurrent temper outbursts at least three
times a week - manifested verbally and/or behaviorally -
that are grossly out of proportion to the situation and the
developmental level. The diagnosis requires the presence
of the symptoms in at least two of three settings (i.e. in
school, at home, with peers) and severe impairment in at
least one setting. Several other mental disorders (e.g.
bipolar disorder, autism spectrumdisorder, post-traumatic
stress disorder, separation anxiety disorder, major depres-
sive disorder), substance abuse or other medical or
neurological conditions have to be excluded (for full
criteria see DSM-5 [15]).

The appearance of DMDD was criticized by experts [42]
and the public alike. The main concern is that the
introduction of a new diagnostic category might lead to a
pathologizing of “normal” children. Nevertheless, so far,
DMDD does not seem to be very common. On a positive
note, the new category might provide a diagnostic home
to a group of children formerly described as “diagnos-
tic orphans” [43], who do not meet the criteria for any

psychiatric diagnosis, but display both affective symp-
toms and ADHD features and show an overall impair-
ment in multiple domains. Moreover, DMDD might
help to avoid a misdiagnosis of bipolar disorder. By
placing the diagnosis in the depression section, the
longitudinal course of irritability with the risk of
developing depressive disorder later in life has been
taken into account. Copeland et al. recently reported
prevalence rates of DMDD ranging from0.8% to 3.3% in
two community-based samples [44]. Children meeting
the DMDD criteria showed severe impairment in several
domains, suffered more often from comorbidities like
ODD, ADHD and depression, and were more likely to
come from socially disadvantaged families. The high
overlap of DMDD with other disorders was also shown
by Axelson et al. [45] in a clinically referred sample, in
which almost all children (96%) with the DMDD
phenotype also met the criteria for ODD and 77% met
the criteria for ADHD and ODD.

At present, it is not possible to draw a firm conclusion on
whether chronic irritability really is a new diagnostic
category. Initial findings suggest that DMDD is a
diagnosis that is often given to severely impaired
children with several comorbidities, in particular
ADHD, ODD and depressive disorder.

If chronic irritability is not a developmental presentation
of bipolar disorder, what about short-lived episodes of
mania-like symptoms?
The Course and Outcome of Bipolar Youth (COBY)
study [46] represents another research-oriented
approach to define the subpopulation of emotionally
disturbed children with episodes lasting for less than
four consecutive days.

Over a period of 5 years, Birmaher et al. followed three
groups of children who fulfilled the symptom and
impairment criteria for bipolar disorder but differed in
the length of the manic episodes: children with
episodes lasting for >7 days (BD-I, n = 255); children
with episodes lasting for 4-7 days (BD-II, n = 30); and
children with episodes lasting for 1-4 days, usually
diagnosed with bipolar disorder not otherwise specified
(BD-NOS, n = 153). The three groups did not differ in
terms of the age at onset, the duration of illness, the
lifetime rates of comorbid psychiatric disorders, and the
prevalence of suicidal ideation. Nevertheless, the BD-I
group displayed greater overall functional impairment,
higher rates of psychiatric hospitalization, psychosis
and suicide attempts and a shorter mean time to
recovery than the BD-NOS group. At the 4-year
follow-up, 38% [47] of the BD-NOS youths had
converted to BD-I and BD-II, while this figure lay at
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45% [48] after 5 years, with the strongest predictor of
conversion being a family history of mania or
hypomania.

Despite these remarkable conversion rates, it remains
unclear which cases of BD-NOS actually converted, as the
authors did not distinguish between cases with very short
(<1 day) episodes and episodes closer to the 4-dayDSM-IV
limit [49]. Additionally, further examinations of the COBY
intake data revealed that 90%of the participants presented
with elation or combined elation and irritability, and only
10% showed irritability as the only emotional core
symptom [50].

Taken together, the findings suggest that brief duration
hypomaniamay predict the future development of bipolar
disorder, particularly in those with a positive family
history of mania, but more research is clearly needed to
verify these findings in independent studies.

Implications for treatment
There is accumulating evidence regarding the treatment of
classical bipolar cases with mood-stabilizing antipsycho-
tics, lithium or mood stabilizers [51,52]. Since experience
of treatment in childhood and adolescence is limited,
with less robust data on eventual side effects, treatment on
a careful risk/benefit analysis is warranted. Recent studies
suggest that second generation antipsychotics, such as
risperidones, olanzapine, aripiprazole and quetiapine
may be more efficacious than traditional mood stabilizers
with 66% response rates for mania/mixed symptoms in
double-blind studies [53] and 68.5% for risperidone
compared with 35.6% for lithium and 24% for divalproex
sodium [52]. So far, only a few studies have evaluated the
effects of antimanic medication in children younger than
age 10. For this reason, the Food andDrug Administration
(FDA) has approved several antipsychotics for acute
treatment for 10-17 year olds [17].

To date, only a small number of studies have investigated
treatment options for SMD. In one study of inpatients
with SMD, lithium appeared to have no beneficial effects
[54]. Other approaches favored the use of stimulant
medication, particularly due to the high comorbidity with
ADHD. Waxmonsky et al. showed a significant improve-
ment, not only of ADHD and oppositional symptoms,
such as distractibility and temper outbursts, but also of
mood symptoms. Pharmacotherapy was tolerated well
and did not trigger manic symptoms [41].

In order to develop a better affect regulation, cognitive
behavioral therapy can be useful, as well as psychoeduca-
tion, parenting programs and a close educational coopera-
tion between school and family.Waxmonsky et al. recently

developed a novel group therapy programwith concurrent
sessions for children and parents, which was found to
reduce suicidal ideation in children and improve the
quality of parenting behavior [55].

To date, there have been no trials regarding the treatment
of short-lived episodes of mania-like symptoms, and the
relationship with classical mania remains unclear [56].
Thus, an extrapolation of treatment evidence from
bipolar cases cannot be recommended in general.
Bottom-line treatment will depend on the predominant
symptoms and the degree of impairment.

Conclusions and unresolved questions
A considerable amount of evidence suggests that non-
episodic irritability is not a developmental presentation of
mania, and frequently leads to anxiety disorder and
depression in adulthood. At present, the diagnostic status
of short-lived manic episodes is still unclear. Hence,
bipolar disorder should only be diagnosed in the presence
of manic or hypomanic episodes in line with the
diagnostic criteria [57].

With the introduction of DMDD as a new category, the
demarcation between chronic irritability and bipolar
disorder was underlined. Nevertheless, open questions
remain concerning the validity of the new diagnosis. Only
longitudinal studies will conclusively demonstrate
whether children with these symptoms really are suffering
from a new condition or whether they are suffering from
severe forms of widely known psychiatric disorders, such
as ADHD, ODD or conduct disorder, or combinations
thereof [43,38].

The inclusion of DMDD in DSM-5 also gives rise to more
general questions regarding how best to classify disease.
Lately, the National Institutes of Mental Health (NIMH)
has moved away from the categorical DSM criteria by
developing more dimensional “research domain criteria”
[58] in order to collect data for a new nosology.

This alternative view, advocating the treatment of irrit-
ability as a dimension rather than a category, has also been
addressed by Stringaris et al. and has led to the develop-
ment of “the affective reactivity index” [59]. However,
although this seems to be an attractive new model, it will
not spare clinicians from introducing thresholds and
ultimately making the black or white decision of whether
to treat or not treat.

In the future, carefully designed longitudinal studies will
help to clarify the actual impact and stability of the newly
established diagnosis of DMDD and investigate how
children with this diagnosis develop in their adult lives.
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